We present in this note a maximum-minimum characterization of sums like at+^+aa where a^ • • • ^a" are the eigenvalues of a hermitian nXn matrix. The result contains the classic characterization of am as well as the maximum property of cti+a2+ ■ ■ • +am given recently by Fan [4] . Though the result is valid also for a completely continuous hermitian operator in Hilbert space, we shall for the sake of simplicity assume the dimension to be finite. As an application we obtain linear inequalities relating the eigenvalues of the sum of two hermitian matrices to the eigenvalues of the summands. 
x, ER,(oE S), (xa, xff) = < U) (a t* fi), In what follows we may assume that there is a natural number n which is not in S. The largest of these "gap numbers" will be denoted by g. We define/ to be the largest number in 5 which is <g if there exists such a number; if not, we define f = 0. In either case we have 0g/<g^».
If />0 then Rf is defined by hypothesis; if / = 0 we define R/ = 0, in accordance with our subscript convention. We begin with the simplest case. Let nES, that is g=n. Then we choose any subspace Rn-i containing Rf. We define A to be the unique hermitian operator on Rn-i such that (4) (Ax, x) = (Ax, x) (x E Rn-i). (4) and (5), implies (3). This finishes the case g = n. Now let nES, that is, g<n. We choose orthonormal eigenvectors ea+i, ■ ■ • , en of A corresponding to a"+i, ■ ■ ■ , an. Together with R/ they span a space of dimension ^ (n -g) -\-f<n. Hence we can choose some subspace Rn-i such that We define as before the operator A. Then (4) and (5) (4), (5), (7), we find that Theorem 2 can be shown to be equivalent to the following statement due to Lidskil [7] .* Let a, 8, y be the points with coordinates a" ft, y, (v = l, ■ • ■ , n) respectively. Define V to be the convex closure of the n\ points a+P8 where P runs over all n! permutation matrices. Then under the assumptions of Theorem 2 we have (17) t E r.
* It ought to be mentioned that the author did not succeed in completing the interesting sketch of the proof given by Lidskil. This failure gave rise to the present investigation.
We prove that (13) and (17) imply each other. By a theorem of Hardy, Littlewood, and Polya [5] , the validity of the inequalities (13) (for every choice of i, j, ■ • ■ , I, m) is a necessary and sufficient condition in order that there exist an nXn matrix M = (m^,) such that (18) m», ^ 0, 22 mi» = 22 m*' = U (19) 7 -a = Mfi.
On the other hand, the set of all matrices M satisfying (18) is known to be the convex closure of the «! permutation matrices P (Birkhoff [l] ; see also [6] ). Hence the range of the points Mfi, where fi is fixed and M runs through all matrices satisfying (18), is the convex closure of the nl points Pfi. So 
